By the end of the last century the entity of b)tain abscess due to septic paradoxical embolization was Well known. In 1881, Peacock27 reported such a case, and in recording the 45 cases of tetralogy described to that time stated: "The death of the patients is in the largest proportion of cases, as in the present instance, caused by cerebral disease. Two of my previously reported cases died in attacks of convulsions." Abbott and her collaborators2 reported 2 cases in 1923 and reviewed the literature. Sutherland15 stated in 1929: "It is an old standing clinical observation that cases of congenital heart disease often suffered or died with signs of cerebral abscess or embolism." In 1932, Rabinowitz and associates29 were the first to report a case with a correct antemortem diagnosis. AWechsler and Kaplan3 (described 2 cases in 1940 which were diagnosed correctly; both patients succumbed in spite of surgical drainage of the abscesses. Excellent discussions of the subject are given by Robbins, 30 Hanna,19 and Gates and co-workers. '6 PREDISPOSING FACTORS The presence of a septal defect witlh the chance shunting of organisms and infected material directly into the arterial system without the benefit of pulmonary filtering is the factor responsible for the brain abscess. It is interesting that in none of the patients were other secondary abscess sites found. There is a considerable polemic as to whether organisms alone by lodging in the brain tissue can produce an abscess without the benefit of previous trauma, local ischemia, or associated embolization with infected particulate matter. Two of Hanna's subjects"9 showed unquestioned pathologic evidence of cerebral infarction preceding the formation of abscess. Collis9 gives a good discussion of the local factors involved.
Antecedent infection was found clinically or suspected and later verified post mortem ill 15 Until now it has been assumed that in the presence of a functionally patent foramen ovale or of an atrial septal defect the shunt is entirely from left to right until such time as failure supervenes, when a reversal of flow is said to occur, favoring paradoxical embolization. In instances in which failure was not demonstrable, chance interplay of blood currents at the orificial margin has been held responsible. 16 Cournand and colleagues10 have studied this problem. By direct catheterization of right and left auricles in three young subjects with no evidence of failure, they demonstrated the overall preponderance of left-to In the cases analyzed in this report, there were 9 instances of ventricular septal defect (table 3) . Of these, one was not proved by necropsy. In 4 instances the defect was associated with pulmonary stenosis or hypoplasia, a factor which would enhance the load on the right ventricle and lead to increased opportunity for reciprocal blood admixture.
There were 5 instances of isolated defects in the atrial septum. In one, further embarrassment was caused by associated pulmonary stenosis, in the other by a displaced, insufficient tricuspid valve (Ebstein's disease).
There is no clear evidence in the 4 patients with solitary ventricular defects and in the 3 with atrial defects that early failure was not present. In all instances there was anatomic evidence of right-sided enlargement. None of these patients were younger than 18 years of age, which would point to a prolonged period of stress on the right side of the heart before failure becomes manifest.
DIsCUSSION
Robbins30 has been quoted before, but it may not be amiss to cite him again: "In all probability, this apparent obscurity and paucity of reported cases represents the failure either of their recognition or of their publication, rather than the rarity of their occurrence." Maude Abbottl found 98 instances of bacterial endocarditis and endarteritis (17.6 per cent) in 555 autopsied congenital hearts. Gates and co-workers' reviewed 115 fatal cases of congenital heart disease. They found 5 instances of brain abscess (4.3 per cent) and 8 of bacterial endocarditis (7 per cent). Robbins30 reviewed the records of 53 autopsy subjects who had congenital heart disease and found 3 instances of paradoxical abscess (5.6 per cent). Hanna'9 described 6 cases in a series of 160 autopsy subjects with congenital heart disease, an incidence of 3.8 per cent. This indicates that the condition is probably one-fourth as common as bacterial endocarditis, yet mention of this fact is rare; the diagnosis is usually missed, and many cases are probably not reported. The relative frequency of the condition is magnified when one studies the breakdown of Mlaude Abbott 's cases. In 59 instances of transposition of the great vessels, bacterial endocarditis occurred in 6 patients (10 per cent); in 21 patients with (or biloculare and triloculare, none; in 31 patients with patent foramen ovale, none. The incidence was con-siderably higher in patients with atrial septal and basal interventricular septal detects. This is in accordance with her explanation that "juxtaposition of the defect to the valvular endocardium and the attainment of a moderately advanced age are two factors that definitely increase the rate of frequency."
The great prevalence of solitary abscesses offers inducement to early diagnosis, as does the improved outlook for patients with the tetralogy because of the successful results of the Blalock-Taussig operation. In addition, SeIzer and associates34 have recently suggested remedial surgery in patients with pulmonary stenosis associated with patent foramen ovale. In one of our collected cases this combination of anomalies was presented. CONCLUSIONS 1. Two cases of paradoxical brain abscess due to crossed septic emboli in patients with congenital septal defects of the heart are presented, and the literature is reviewed.
2. The incidence of this complication is probably much higher than is reported. As a specific bacterial cause of death in patients with congenital heart disease, paradoxical brain abscess stands second only to bacterial endocarditis.
3. Brain abscess should be suspected in all patients with congenital heart disease with septal defects presenting symptoms of central nervous system involvement.
4. Improvements in cardiac surgery, and the relative longevity of patients with isolated septal defects, particularly with the present availability of antibiotics, further justify all attempts to improve the poor therapeutic results reported to date.
